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We Claim: 

1. A method for synthesizing an oligosaccharide 
comprising the steps of : \ 

(a) combining aVjlycosyl donor molecule and a glycoside 
acceptor molecule in. a reaction mixture; and 

(b) enzymatically\coupling the donor molecule to the 
acceptor molecule using a mutant form of glycosidase enzyme to 
form the oligosaccharide, saAd enzyme being selected from among 
glycosidase enzymes having tw& cataly tically active amino acids 
with carboxylic acid side chaihs within the active site of the 
wild -type enzyme, and said mutaint enzyme being mutated to replace 
one of said amino acids having A^carboxylic acid side chain with 
a different amino acid of' comparable or smaller size, said 
different amino .acid having a r|on\ caVboxylic acid side chain. 

2. The method of claim iV wherein the glycosidase 
enzyme is a stereochemistry retaining enzyme in which one of the 
carboxylic acid side chains in the a&tive site functions as an 
acid/base catalyst and the other carbbxylic acid side chain 
functions as a nucleophile, and whereAn the. amino acid having the 
nucleophilic carboxylic acid side chaim is replaced in the mutant 
enzyme. \ 

3. The method of claim 2, whdrein the enzyme is a (J- 
glycosida.se. \ 
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4. The method of claim 3, wherein the glycosyl donor 
molecule is an a-glyc&syl fluoride. 

5. The method of claim 4, wherein the a-glycosyl 
fluoride is an a-glucosyl fluoride. 



7. The method of c\Ta>im 1, wherein the enzyme is a 3 




O 6. The method of^ qlaiki 4, wherein the a-glycosyl 

O fluoride is .an a-galactosyl 

u 

\^ 

glycosidase 

b 

j^- 8. The method of claim \L, wherein the enzyme is a 

w glucosidase , 



9. The method of Tclaim 8, wherein the enzyme is 
Agrobacterium (J -glucosidase inywhich amino acid 358 has been 
changed from glutamic acid to a\ amino acid with a non- carboxylic 
acid side chain. 



10. The method of claim 8, wherein the enzyme is 
Agrobacterium £ -glucosidase in which amino acid 358 has been 
changed from glutamic acid to alanine. 
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11. tytie method of claim 1, wherein the acceptor 
molecule is an aryl -glycoside . 

12. The Aethod of claim 11, wherein the acceptor 
molecule is a nitrophenyl -glycoside . 
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13- The method of claim 1, wherein the glycosidase 
enzyme is a stereochemistry inverting enzyme in which one of the 
carboxylic acid side chains in the active site functions as an 
acid catalyst and the other 1 carboxylic acid side chain functions 
as a base catalyst, and wheVein ^he amino acid having the 
carboxylic acid side chain wa< 
replaced in the mutant enzym^ 

14. The method of clairfc 1, wherein the enzyme is a 
mutant form of human or porcine. cAamylase in which amino acid 197 
has been changed from aspartic acicK to alanine. 



inctions as a base catalyst is 



15. The method of claim 1, wherein the enzyme is a 
mutant form of human or porcine a-amylase in which amino acid 197 
has been changed from aspartic acid to an amino acid with a non- 
carboxylic acid side chain. \_ . 
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16. Th6 



method of claim 1, wherein the enzyme is a 
mutant form of yeast a -glucosidase in which amino acid 216 has 
been changed from a\spartic acid to alanine. . . 



17. The method of claim 1, wherein the enzyme is a 
mutant form of yeast aVglucosidase in which amino acid 216 has 
been changed from aspar\ic acid to a non- carboxylic acid amino 
acid. 



18. A mutant forA of a glycosidase enzyme, said enzyme 
being selected from among giycosidase enzymes having two 
cataly tically active amino acids, with carboxylic acid side chains 
within the active site of the Va1<V type enzyme, one of said 
carboxylic acid side chains f uj$pl£ionriig as a nucleophile and one 
of said carboxylic acid side chains functioning as an acid/base 
catalyst, and said mutant- form^pf^tne enzyme being mutated to 
replace the amino acid having the hucleophilic carboxylic acid 
side chain with an amino acid having a non-nucleophilic side 
chain of comparable or smaller size, 



19. The mutant enzyme of claip 18, wherein the 
nucleophilic carboxylic acid is the side chain of a glutamic acid 
residue in the wild- type enzyme, and whenein said glutamic acid 
is replaced with an alanine residue in the mutant. 
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20. Tne mutant enzyme of claim 18, wherein the enzyme 
is a 3 -glucosidas^e . 

21. The mutant enzyme of claim 20, wherein the enzyme 
is Agrobacterium 3 -gVucosidase in which amino acid 358 has been 
changed from glutamic\acid to alanine. 

22. A mutant fWm of a glycosidase enzyme , said enzyme 
being selected from among\g lycos idase enzymes having two 
catalytically active amino Nacids with carboxylic acid side chains 
within the active site of the wild- type enzyme, one of said 
carboxylic acid side chains functioning as a base catalyst and 



one of said carboxylic ac 
catalyst, and said mutant 



id cha\ns functioning as an acid 

forffri o\ the enzyme being mutated to 
Jving the carboxylic acid side 



replace the amino acid residue^ , 
chain functioning as a base catalysV with an amino acid having a 
non - ionizable side chain of comparable or smaller size. 



23. A mutant form of human or porcine a-amylase in 
which the aspartic acid at position 197\is replaced with a 
different amino acid having a non -carboxylic acid side chain such 
that the enzyme cannot catalyze the hydrolysis of oligosacchar- 
ides . 
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24. T*tie mutant amylase of claim 23, wherein the 
different amino acid is alanine. 

25. A mutuant form of yeast a-glucosidase in which the 
aspartic acid at position 216 is replaced with a different amino 
acid having a non- carboxylic acid side chain such that the enzyme 
cannot catalyze the hyarolysis of oligosaccharides, 

26. The mutant & -glucosidase of claim 25, wherein the 
different amino acid is alanine. 

27. An oligosacchar^Lde^repared by the steps of 

(a) combining a gly<A^yTTaqnor molecule and a glycoside 
acceptor molecule in a reactULon Vaixtuie ; and 

(b) enzymatically Goup^Rg the donor molecule to the 
acceptor molecule using a mutant g\ycosidase enzyme™ to form the 
oligosaccharide, said enzyme being Selected from among 
glycosidase enzymes having two ca talyVically active amino acids 
with carboxylic acid side chains within the active site of the 
wild- type enzyme, and said mutant enzymk being mutated to replace 
one of the amino acid residues having a Aataly tically active 
carboxylic acid side chain as a side chain\with an amino acid 
having a non - carboxylic acid side chain, 
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28. The oligosaccharide of claim 27, wherein the 
glycosidase enzyme is a stereochemistry retaining enzyme in which 
one of the carboxyuic acid side chains in the active site 
functions as an aci\l/base catalyst and the other carboxylic acid 
side chain functions\ as a nucleophile, and wherein the amino acid 
having the nucleophil\lc carboxylic acid side chain is replaced in 
the mutant enzyme of dpmparable of smaller size. 

29. The oligosaccharide of claim 28, wherein the enzyme 
is a 3 -glycosidase. 



30. The oligosaccharide of claim 29, wherein the 
glycosyl donor 'molecule is >n js-glycosyl fluoride 



31. The oligosa^cha^ide/of claim 30, wherein the or 
glycosyl fluoride is an a|gluqdsyl fluoride, 

32. The oligosaccharide of claim 30, wherein the a 
glycosyl fluoride is an a -galactosyl fluoride. 

33. The oligosaccharide \df claim 29, wherein the enzyme 
is a 3 -glucosidase , 
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34. Thev oligosaccharide of claim 28, wherein the enzyme 
is Agrobacterium (iYglucos idase in which amino acid 358 has been 
changed from glutamic acid to alanine. 

35. The oligosaccharide of claim 28, wherein the 
acceptor molecule is an aryl -glycoside . 

36. The oligosaccharide of claim 35, wherein the 
acceptor molecule is a nierophenyl -glycoside . 

37. A fusion proteyi comprising 

(a) an enzymaticallyv active mutant form of a 
glycosidase enzyme, said enzym^beifng selected from among 
glycosidase enzymes having tw6/^jgatalytically active amino acids 
with carboxylic acid side chaiins ^ithA-n the active site of the 
wild- type enzyme, and said muBknt^torm of the enzyme being 
mutated to replace one of the kmino Vcids having a cataly tically 
active carboxylic acid side chain with an amino acid having a 
non-carboxylic acid side chain of comparable or smaller size; and 

(b) a binding protein having Mgh affinity for an 
insoluble matrix. \ 

38. The fusion protein of claim 3y wherein the binding 
protein is cellulose, binding protein. \ 
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39 . The fusion 
■glycosidase is a £-glyco< 




n of claim 38, wherein the 
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SI 
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